TDP6, a brain-derived neurotrophic factor-based trkB peptide mimetic, promotes oligodendrocyte myelination.
Brain-derived neurotrophic factor (BDNF) plays critical roles in the development and maintenance of the central (CNS) and peripheral nervous systems (PNS). BDNF exerts its biological effects via tropomyosin-related kinase B (TrkB) and the p75 neurotrophin receptor (p75NTR). We have recently identified that BDNF promotes CNS myelination via oligodendroglial TrkB receptors. In order to selectively target TrkB to promote CNS myelination, we have used a putative TrkB agonist, a small multicyclic peptide (tricyclic dimeric peptide 6, TDP6) previously described by us that structurally mimics a region of BDNF that binds TrkB. We confirmed that TDP6 acts as a TrkB agonist as it provoked autophosphorylation of TrkB and its downstream signalling effector extracellular related-kinase 1 and 2 (Erk1/2) in primary oligodendrocytes. Using an in vitro myelination assay, we show that TDP6 significantly promotes myelination by oligodendrocytes in vitro, as evidenced by enhanced myelin protein expression and an increased number of myelinated axonal segments. In contrast, a second, structurally distinct BDNF mimetic (cyclo-dPAKKR) that targets p75NTR had no effect upon oligodendrocyte myelination in vitro, despite the fact that cyclo-dPAKKR is a very effective promoter of peripheral (Schwann cell) myelination. The selectivity of TDP6 was further verified by using TrkB-deficient oligodendrocytes, in which TDP6 failed to promote myelination, indicating that the pro-myelinating effect of TDP6 is oligodendroglial TrkB-dependent. Together, our results demonstrate that TDP6 is a novel BDNF mimetic that promotes oligodendrocyte myelination in vitro via targeting TrkB.